
MONTHLY WEATHER REVIEW. 

This REVIEW for December, 1893, is based on reports from 
2,964 stations occupied by regular and voluntary observers. 
These reporta are classified as follows : 154 reports from 
Weather Bureau stations ; 40 reports from United States Army 
post surgeons ; 2,067 monthly reporta from state weather 
service and voluntary observers ; 27 reports from Canadian 
stations; 218 reports through the Southern Pacific Railway 
Company ; 458 marine reports through the co-operation of 
the Hydrographic Office, Navy Department, and "New York 
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Herald Weather Service;" 106 weekly reports from 36 U. 8. 
Life-Saving stations ; 2 reports from navigators on the Great 
Lakes ; monthly reporta from local services established in all 
states and territories ; and international simultaneous obeer- 
vations. Trustworthy newspaper extracts and special reporta 
have also been used. 

The WEATHER REVIEW for this month has been prepared 
under the general editorial supervision of Prof. Cleveland 
Abbe. The statistical data is furnished by Records Division. 

INTRODUCTION. 

The distribution of mean atmospheric pressure reduced to 
sea level for December, 1893, as determined from observations 
taken daily a t  8 a. m. and 8 p. m. (75th meridian time), is 
shown by isobars on Chart 11, which also gives the so-called 
prevailing winds, or those most frequently observed at each 
eta  tion. 

The normal distribution of atmospheric pressure for De- 

cember and the direction of the normal wind resultant for 
each station is shown on Chart V. This chart has been pre- 
pared by Prof. H. A. Hazen, who has also prepared all the 
othere of this se:ies prelihiinary to the publication by the 
Weather Bureau 05 specially prepared data and charts show- 
ing the meteorological and climatic features and conditions 
of the United Btates. The pressures for both Canada and 

CHARACTERISTICS O F  THE WEATHER FOR DECEMBER, 1893. 

HIQH AND LOW AREAS. 

The high areas for December have generally pursiied either 
extreme southerly or extreme northerly paths, and the United 
States has, to a large extent, been under the influence of the 
dry, clear sky of the areas of high pressures. 

The important low-pressure storm that passed over the 
Lake region on the 14th and 15th was made the occasion of 
special Lake Storm Bulletin No. V;  it was followed by an 
extensive area of cold northwest winds, with snow. 

The highest pressures, in connection with high area No. 
VIII, were reported as 30.96 at  Swift Current, Assiniboia, on 
the morning of the 12th, 30.94 a t  White River, Ont., on the 
morning of the 13th, and 30.92 a t  Albany, N. Y., on the niorn- 
iug of the 14th, being one of the niost decided, long-continued 
high pressures that has bern recorded in December. 

TEMPERATURE. 

Temperatures were generally above the average throughout 
the United States south of latitude N. 43O, but were below 
the average north of that limit. The mean temperature a t  
Saint Vincent, Minx, and probably to the northward was 
one of the lowst  on record. 

PRECIPITATION. 

The rain and Enow fall has generally been below the average 
for December, except in the northern part of New England, 
the Lake- region, and westward to Dakota. The quantity of 
snow has been generally up to the average in northern sec- 
tions, but below the average in the southern portion of the 

region where snow falls, and the same may be said as to the 
depth of snow lying on the ground at  the end of the month. 

Among the highest winds reported during the month have 
been : 106 miles per hour, on the lst, a t  Pikes Peak, Colo. ; 
84 niiles froni the south, on the 20t11, a t  Fort Canby, Wash.; 
64 miles froni the southwest, on the 24th, a t  Amarillo, Tex.; 
and 60 niiles froin the north, on the 5th, a t  Kittyhawk, N. C. 

The Weather Crop Bulletin for the month of December 
shows that the ground was covered with snow a t  the close of 
the month north of latitude 43O, but that the region in which 
winter wheat is raised was uncovered and, consequently, the 
seed and plants have been subjected to undesirable variations 
in temperature ; fortunately, however, the reports generally 
state that the ground is dry and not frozen hard, the fall 
grains are doing well, and plowing is being well advanced 
during the fine weather. 

WINDS. 

CROPS. 

INLAND NAVIGATION. 
The rivers have generally remained below the danger line, 

the oiily floods reported having occurred in the Willamette 
River a t  Portland, Oregon, on the 4th, Buffalo Creek, N. Y., 
on the 16th, and Roseburg, Oregon, in the Coquille River, 
on the 5th. The Hudson River was closed for a few days 
in the latter part of the month; the upper saint Lawrence 
was closed December 14, being one of the earliest dates on 
record. 
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the United States are reduced to sea level, but not to standard 
gravity, by Prof. Hazen's methods and formulse. The re- 
sultant wind directions are as given by him a t  page 124 of 
his (' Meteorological Tables," and are computed by Lambert's 
formula, giving equal weight to each observed wind without 
regard to its velocity. 

As compared with the preceeding month of November the 
mean pressure for December, 1893, was generally higher 
throughout the United States, the maximum change being 
w.13 in Florida and southern Texas and +0.16 in northern 
Wisconsin and Manitoba. Pressure had fallen slightly on 
the New England coast, appreciallly in Nova Scotia and 
Montana, and decidedly in Alberta and western Assiniboia. 
As compared with the normal for this month the pressures 

for December, 1893, have been in excess by +0.10 or move on 
the coasts of Washington, Oregon, and Louisiana; also, in the 
interior of Georgia and South Carolina. Pressures have been 
about nornial over the central portion of the Lake region, 
Iowa: Kansas, Colorado, and thence northwest to Alberta. 
The maximum deficit has been 4 . 1 0  or -0.15 in Assiniboia 
and northern hlontnna. 

PATHS O F  HIGH A N D  LOW AREAS.  
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The paths pursiied by centers of high and low pressure 
during December, 1893, are shown on Charts IV and I, re- 
spectively, and the duration and velocity are given in the 
table a t  the end of this chapter.. The charts show by small 
circles the positions of the centers. Within the circles are 
given the pressures reported nearest the centers and the cor- 
responding dates. If a decided trough of low pressure or 

ridge of high pressure exists a t  that time its location is shown 
by a short wavy line through the center. Sometimes distant 
centers are connected by such ridges o~ troughs, but in such 
cases the middle portion of the wavy line is omitted to avoid 
confusing the map. 

I.-This was central on the 1st as a ridge from western 
Missouri to Saskatchewan, and waa a contiiiua.t.ion of high area 
No. VI11 of the November REVIEW ; the ninsiinuin pressure 
was then in Iowa. The center of the ridge niored southeast- 
ward, and on the morning of the %I was in eastern Blarylnnd, 
after which i t  turned northward over New Englnnd arid disap- 
peared on the 3c1, in the afternoon, southeast of Nemfound- 
land. 

11.-The edge of a n  encronching high area from the Pacific 
appeared olf the California roast. 011 the morning of t.he 1st. 
By the 2d, ai.. m., the highest preasnre was near the const of 
Oregon, i t  then moved rapidly eastwiird and on the 3c1, a. ni., 
\vas in Utah. During tl int  clay while the pressure varied but 
1itt.le on the Pacific coast it rose rapidly in Tesas, and on the 
3cll p. in.. and 4th, a. in., a riclge of high pressure prevailed 
from Oregon to the Gulf coast., while another ridge developed 
from Texas northeast over Lake Huroil, thus partially encir- 
cling t.lie low area No. 111, which was then cent.ra1 in Manitoba. 
A severe norther on t1.w Gulf coast ma.s caused Ily the ndvent 
of t,his high area.. During the 4th and 5th the eastern ridge 
continued to exist, dividing the two low areas Nos. I11 aud 
V, but by the inorning of the 6th the high pressure oyer the 
Gulf of Saint Lawrence had clisnppenred, leaving the sout.liern 
end of the ridge, us a high, central i n  the east,erii part of 
North Carolina. 0 1 1  the 6th, p. in., this high pressure was 
of'f t.he North Carolina coast. 

III.--On the 4th, a. in., pressure hnd riaen north of Lake 
Huron while it. was falling to the west.wa.rc1. By the 4th, 
p. in., n high pressure WHS centml near hIontreul, and a ridge 
connected t.liia with high nreL No. I1 in theiSiilf of Mexico, tka 
before described. This center disappeared iin the 5th, p. in., 
near Kewfoundland. 

IV.--\\'hen high area No. I1 was central in Tesas 011 the 
4th, a. in., a ridge connected it with the high pressure oit' t.he 
coast of Oregon, where pressure wag ngain rising, and on t.he 
4th, p. m., an indepenclent high center was located there. On 
the 5th, a. in., t . 1 ~  center \vas on the I)oundary bet,wen Oregon 
and \Vashington, and a second high area hac1 developed on 
the eaRt side of the Rocli?..hIouatnins, it8 cei i t t~  heing at  that 
t.ime in A4s~inihoia. The data at. hand are not suficient to 
decide wliet,her this lntter area. of high pressure was due to 
cold air near the surface of the earth drnwn soi~tliward over 
Saskat.che\van in the rear of low area No. 111, which was then 
central in northern Minnesota, or whether i t  was due to a 
flow of air in the upper stratma from the Pacific coast eastward 
over the Rocky bIonntains; in t.he lntter case this high area 
\vould be considered as ti branch of high area Xo. 1V; but I 
inclinr to the fornier hypot.liesia, and, therefore, I number it. 
a.8 an independent area. (No. V). High areti Xo. I V  moved 
sont,hea.stward over Utah and was central in Texae on the 
6th, 1). m., and 7th, a. in., and on the coast of Louisiana on 
the 7tl1, p. in., after which it disappeared. 

V.-Was central on the 6th, a. ni., in Aaainiboia; it had 
Acarcely moved by the 6th, a. in., while the flow of cold air 
southward had caused a subsidiary high center to be formed 
in northern Missouri. These two cen tera nioved ea.st\vard, 
the northern one more rapidly than the southern one, and on 
the Sth, a. in., they had joined in forming a ridge of high pres- 
sure extending froin Virginia t.0 t.he Valley of the Saint Law- 
rence. On the Sth, p. m., the highest pressure was ofl' the New 
England coast, and moved t,hence northeastward beyond the 
limits of our statione. 

VI.-While high area No. I V  was central on the 6th in Texas 

HIQH AREAS.  
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a ridge of high pressure extended thence northwest to Oregor 
and beyond, and the center of a new area may be located or 
the southern border of that state on the 7th, a. m., and 7th 
p. m., while tlie ridge of high pressure continued to extend 
thence soiitheast to the Gulf of Mexico. The center of thir 
ridge of high pressure reinained nearly stationary betweer 
Oregon and northern Nevada until after the morning of thf 
9th, after which the pressure steadily diminished on thc 
Pacific coast hut rose soniewhat a t  the southeast extren1it.y oj 
the ridge until, 011 the loth, a. m., the highest pressure waE 
central in Tesas; after this i t  moved eastward, aiid on thf 
l l th ,  p. m.. it  was off tlie coa.st of North Carolina, liaviii~ 
unit.ec1 with high area No. VII. 

VII.--I)nring the 6th and 7th low area No. VI moved 
scwthenstxnrd through Alberta and Assiniboia, and higli 
areas Kos. I V  niid V develuped, respectively, on the southwesl 
and northeast sides of this low, ns I ~ R S  been before mentioned ; 
siniilarly in  the rear of this low area and on the west and 
north sides, respectively. high area.8 Nos. VI tilid VI1 developed, 
so t h t  on the morning of the 8t.h, while high area No. V I  \VUE 

central in soiit.hern Oregon, high area No. VI1 was central in the 
northern part of Mnnitolin ; evidently the southwest niovriiienl 
of upper air, impinging 011 the coasts of Alaska and British Co- 
luinlia in its circulatioii around bhe low a.rett of the north 
Pacific, had in part been deflected southenst\vti.rd by the resist- 
ance of t.hecontineiit nnd coiit.ribated to the formation of high 
area No. VI, while i t  had also in pttrt pa.ssed over the nic.)un- 
taiiis into the interior of Saska.t.clie\vaii nntl contrihut.Pc1 t.c 
the formation of high area No. YII.  ( A  process explained in 
Aiiiericaii Rl~teorr~logical Journnl, 1893, VIII, pp. 551-552, o r  
dnierica~i Journal of Science, 1895, XLIII, 1). 377.) These 
areas of high pressure con tinned to develop while low area No, 
VII,  following after low area No. VI, i i i ( ~ \ ~ l  between them 
southeastward over the Rocky Mountmain region. High men 
No. V I 1  wns central in bhnitoba on the 9th mid loth, a.m. It 
was north of Lake Superior 011 tlie l l th ,  a. m., at  which t ime 
a ridge of high pressure esteiiiled south to high area No.- VI: 
which was t,hen central in South Carolina. On the l l th ,  p, 
ni., high area No. VI1 was central nort-h of fiIontrea1, but pres- 
sure was rapidly diininiehing ; after this i t  disappeared. 

VII1.-On the 9th low mea No. VI1 developed in Alberta 
between high areas No. VI and VI1 ; as soon as  it had passed 
southeast into Wyoming on the afternoon of the 10th high 
area No. VII,  whose center was then in Manitoba, was greatly 
reinforced by the approach of still higher pressure froni tlie 
north, while at, the same time the barometer which had been 
somewhat helow the nornial in Oregon began to fall still 
faster. High area No. VIII, which we place in Albert,a on 
the l l th ,  a: in., may also be considered as the west.ern end of 
the larger area, which a t  that time included high area No. VII, 
and extended as a long ridge from Alberta to James Bay, with 
another branch estending fart.her southeast so as to inclvde 
high area No. VI, then in South Carolina. The farther pro- 
gress of low area No. VI1 was followed liy a great barometric 
rise from Assiniboia to Iowa, the central highest pressures 
being 30.96 at  Swift Current, Assiniboia, 011 the 12th, a. ni., 
and 30.92 at  Minnedosa, Manitoba, on the 13th, p. ni. : 30.94 
at  White River, Ontario, on the 13tli, a. ni., and 30.84 at 
Xockliffe, Ont.ario,on the 13th, p. ni. On the l-itli, a. ni., the 
highest pressure was a t  Albany, N. Y., and in the afternoon 
i t  disappeared off the New England coast. 

1X.-While low area No. IS was central in Wyoming on the 
14th, a. m., pressure was rising rapidly to the northward, as 
well as on the Pacific coast, and high area No. IX moved 
south and east over Alberta and Saskatchewan into Manitoba., 
where it disappeared. 

Y.-This area developed on the 14th on the west side of the 
trough constituting low area No. VIII, and seems to have ad- 
vanced dimctly ea.stward from the Pacific Ocean. It wascen- 

tral on the 15th, a. m., in southeastern Oregon, and on the 16th, 
a. m., in northeastern Nevada, but stretching as a remarkable 
ridge of high pressure from Washington to Texas. The sudden 
appearance, rapid growth, stationary center, and prolongation 
parallel to the Rocky Mountain range, niake this high area 
an excellent example of those higli areas that are supposed to 
to be formed by the slow descent of a. broad upper layer of 
cooling air. In  the present case, this upper layer is con- 
ceived of as iiioving from the southwest or weet-southwest 
froiii the Pacific Ocean over California and Oregon on the 
night of the 14th? aiid to have reached t.he earth’s surface 
first in Oregon and Nevada 011 the morning of the lSth, and 
i n  Colorado and New Mexico by 8 p. m. of that day; the 
center of the slowly descending current continued during the 
1Gt.h. a. ni. a.nd p. ni., and the l‘ith, a. ni. and p. in., with very 
slight change of position in Idaho, Ut.ah, and Nevada. During 
the 18th, however, the area of high pressure spread northward 
lqwiid Alberta, southward into AIesico, and eastward to the 
lOOt,h meridian while retaining its western boundary on the 
Pacific coast; on the lYth, p. m., tlie highest pressure was 
confined to a sina.11 region in southern Alberta on the eastern 
slope of the Rocky Blountains, and this transfer of tlie cen- 
t.ral highest pressure northward must. not disguise the fact 
that tlie great niass of air above was actiially in motion 
toward t.he east and that, t.herefore, on the 19th, a. m., the 
center \vas in Nebraska. “lie eaAtern iiiotion continued stead- 
ily, aiid on t.he ZOtll, a. m., the highest pressure was in Ohio, 
but the pressure had iiot diminished over the Rocky Moun- 
t.ain region and high area No. SI \vas located t h a t  morning 
as a. sepa.ra.te area central in Utah a i d  foriiiing t,he western 
nucleus of a region of high barometer that. covered nearly the 
whole of t.he United States. The center of high area No. X 
remained for five days slowly settling southward and east- 
ward, until on the 25t.h it. disappeared off the coast of the 
south Atlantic states. 

XI.-This was the western portion of high area No. X ; it re- 
niniiied central in Utah during the 20t11, and had disappeared 
by the 22d by the gradua.1 and general fall of pressure. 

XI.-This began on the morning of the 31st as a slight 
elevation north of Manitoba between low area No. XI1 a t  the 
iiiouth of the Saint Lawrence aiid low area No. XI11 in north- 
ern Alberta. On the morning of the 25d the center was north 
of Montreal, niid a t  S p. ni. of the 35d, in northern New Brons- 
wick, but pressure had at  that time risen, especially in Nova 
Scotia aiid sout,liern Maine, ancl-on the 234 8 a. ni., the highest 
pressure was over Nova Scotia, after which it disappeared. 

SII1.-On tlie Y2d pressure rose off the Pacific coast, ana 
high area No. SI11 was central in Nevada on the 23d, 8 a. m., 
while to the northward pressure was also rising rapidly in 
Alberta. This latter seems to have had an independeut origin, 
R 8  a part of high area No. XIV and t,lie two centers (after being 
joined by a ridge of high pressure 011 the 25th) finally united 
entirely on the 36th in northern Missouri and Wisconsin. The 
qeneral iiiovenientm of high area No. MI1 was southeastward 
into Texas, while the movement of high area No. XIV was 
more rapidly southeast to the point of junction in Missouri. 

S1V.-Pressure rose in Manitoba on the 23c1, but the high 
miter was apparently farther north ; i t  nioved southward into 
Missouri, joined high area No. SIII, and thence moved slowly 
southenst until it disappeared on the 28t.h in southern Florida. 

Sir.-This appeared on the 46th as the western extremity of 
3, ridge extending from high area No. S I V  in Missouri westward 
through Colorado and northwest to British Columbia. It ap- 
parently represents a new descent of the upper air along the 
Rocky Mountain ridge, while low area No. XVI was off the Cal- 
ifornia coast. The center remained in Wyoming during the 
27th and then disappeared. 

SV1.-Pressure rose on the 27th off the Californirt coast 
tintil it was highest on the 29th, p. m., on the coast of Oregon. 
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On the 30th, a. m., the center was in Nevada, whence it stretched 
southeastward until the 31st, a. m., when it disappeared in 
western Texas. 

XVI1.-On the 28th pressure rose in Saskatchewan, aiid 
during the 29th, a. ni., was central in northern Manitoba. On 
the 30th, a. m., the center was northeast of Lake Huron, nnd 
on the 31st, a. ni., it disappeared a t  the mouth of the h i n t  
Lawrence. 

1.-This area of low pressure was central on the coast of 
Washington on the let, a. m. ; it nioved rapidly southeast tis a 
long oval, trending northwest and southeast into northern 
Texas. On the 2d, p. m., it was central in Arkansas as a long 
oval, trending northeast and southwest, and had already 
begun its northeastward movement. 0 1 1  the 3d, p. ni., it was 
central in eastern New Pork, a.nd disappeared on the 4th, a. 
m., in the Gulf of Saint Lawrence, whence i t  prohably moved 
eastward over Newfoundland. 

11.-On the lst, a. m., a trough of low pressure extended 
from Pennsylvania to New Brunswick, the lowest pressure 
being in the latter region, with evidences of a subsidiary cen- 
ter developing in central New Tork. On the lst, p. ni., a well- 
marked center was o b  the coast of New England ; on the 2c1, 
a. m., it was off the coa.st of Nova Scot.ia, after which it dis- 
appeared froni our map. 

111.-Pressure fell during the 3d in Montana, Alberta, and 
surrounding regions, and on the 4th, a. m., a deep depreR8ion 
was central in ea.stern Assiiiiboia ; the 4th, p. in., near Ln.kr 
Superior. The rapid southeasterly movement now became 
much slower, while low area No. IV was passing along the 
middle Atlantic coast, ancl low area No. I11 gra.dnally filled 
up, disappearing on the 6th north of the lower lake region. 

I V . 4 n  the 4th, a. ai., the northwest wind on the south At- 
lantic coast in the rear of low mea No. I apparently determined 
the formation of an area of rain, whirling winds, and low 
pressure a t  the southern elid of the trough coiita.iniiig low 
mea No. I. It is, however, possible tlmt this storm-center 
existed at  some distance east of the coast on the 3d, and was 
already nioving northwa.rc1 on t,he 4th. On the 5th, a. ni., its 
center was located some distance east of Cape Hatteras; 
on the 5th, p. ni., i t  approached Nantucket,; and on the 6th, 
a. ni., it was between Cape Bret.on a d  Nova Scotia, lifter 
which it disappeared. 

V.-On the 4th, p. m., a slight depression Iiegan to develop 
in the interior of Texas and may he located on the 5th, a. in., 
in the northern part of that state. It moved south ancl east 
into the Gulf and disappeared on the 6th. 

V I . 4 n  the 6th, a. ni., pressme was falling in British Co- 
lumbia and eastward and southeastward, forniing a trough 
whose center may be located on the 6th, p. ni., in Alberta. 
Its southeast movement continued until the Sth, p. m., when 
i t  was central in  Iowa, after which i t  turned northeastward 
over the Lake region and passed on the loth, p. m., over the 
mouth of the Saint Lawrence; it disappeared on the l l th ,  1). 
m., off the southern coast of Newfoundland. 

VI1.-In the rear of low area No. VI a trough extended north- 
westward into British Columbia on the 9th, out of which there 
developed low area No. VII, whose center is located on the 
morning of the 10th on the northern border of Washington. 
After moving southeast into Nebraska it turned off eastward 
on the llth'and was central 12thj 8. m., in the date  of New 
York. The map of the Hth, p. m., shows a low area on the 
coast of Nova Bcot.ia which disappeared on the 13th, a. ni., 
south of Newfoundland and was probably the continuation of 
low area No. VII.  

VII1.-Pressure fell on the coast. of Washingkon after the 
l l th ,  p. m., and low area No. VI11 was located there on the 
lath, a.m. The pressure fell slowly without any decided move- 
ment of the center until the 14th, a. m., after which this low 

LOW AREAS. 

mea filled up and disappeared a t  that spot. Meantinie its ex- 
tension southeastward had given rise to a separate low center 
(No. I S )  located in Wyoming on the 14th, a. ni. 

13.-This center moved southeastward into Nebraska and 
was central on the 15t.h, a. m., in Iowa, whence its path turned 
northeastward, and on the 15th, p. m., the center was on Lake 
Michigan, with high minds and gales t.hronghout the Lake 
region. On the 16th, p. m., the center was near the northern 
bonndnry of New HnmpRhire, and on the 17th i t  passed owr 
the Gulf of Saint Lawrence and Newfoundland and dis- 
appeared. 

S.-On the 15th pressure fell in Alberta and hy 8 p. m. a 
moc1erat.e depreesion was central in that. province, hut it seems 
to have immediately filled up or possihly moved rapidly east- 
\mrd and disappeared. 

SI.-This depression was apparently central north of Al- 
berta on the lGtli, p. in. ; in Snskntcliewnn on the l'ith, a. in. ; 
Manitolm ciii the 17t,h, 1). ni. By the 18th, p. m., it was cen- 
tra.1 on the northern border of Lake Huron and a severe storm 
ra.gec1 over the Lake region and soutliwnrcl to the Ohio and 
Missouri rivers. The path of the center now turned northeast- 
ward and was over New Brunsmick on the 19th, p. in.; it 
disappeared of€' the southern coast of Newfonndland on the 
30th. 1'. m. 

MI.-On the 19th pressure fell in Saskatchewan and Al- 
berta, a i d  the southern portion of a depression was npparen tly 
moving southenetward along the northern limits of our daily 
weather map. The center of this depression a.t no time cmie 
within t.he 1iniit.s of our stations, and it disappeared on the 
31st. p. ni., a t  the Straits of Belle Isle. 

SII1.-On the 20th an important depression approached the 
slioree of Washington a.nd British Columbia, and possibly lmv 
area No. S I 1  wa.s hut t,he east.ern ext.reniit.y of this larger. area 
advancing froni the Pacific and which was apparen tly then 
mt-wing northeast over Vanconver Island. On the 21st, 1). ni., 
i t  WRS central in northern Saskatchewan, and the 22d, a. ni., 
in Manjtolm The ceiit.er was near Halifax, N. S., on the 23d, 
p. m., and it passed eastwarcl south of Newfoundland on the 
24th. 

SIV.--On the 23d pressure fell in Coloracln and neighboring 
Rtntes, niid low area No. S I V  developed in that regim without 
any clearly apparent preceding history, but, froni the snhee- 
q w n t  a-tpproach of low area No. SV, 8.8 well as the behavior of 
lnw mea No. SIII, it seems probable that the inflow of air in 
the rear of low area No. SI11 started several whirls in the 
lower strata far to the south of the main center, and that one 
C J f  these on the 2Sd found the conditions on the central-eastern 
slope favorable to its further development; this appears to 
be t.he ordinary history of the origin of new whirls on the 
eastern Rocky Moantaiii slope niid in the Gulf of Mexico. 
On the the 234 a. m., the center may be locat.ed in western 
Nebra.ska, and on the 23d, p. ni., in western Kaneas, after 
which it began moving east and northeast. It was central in 
Iowa the 34th, 1). m. On the 25th i t  passed northeastward 
over the Lake region, with gales a t  most stations, the depres- 
sion being then an ellipse whose longer axis trended northeast 
and eouthwest. It moved rapidly over Maine ancl disappeared 
south of Newfoundland on the 26th. 

SV.-Pressure fell on the 33d on the coast of Washington, 
a.nd on the 24th the low cent,er passed northeastward into 
British Columbia just beyond t.he limits of our stations. Its 
course during the 34th and 25th is uncertain, hut on the 26th, 
p. m., the low area was central north of Alberta and Saskatch- 
ewaii, aiid during t,he 27th there was a general fall of pressure 
throughout the Canadian Provinces to the eastward ; on the 
Z t h ,  p. m., the low pressure was central not far north of Lake 
Superior, after which the Southeastward movement changed 
to northeast,, rind the depreseion dimppeared on the 29th, a. m., 
on the Gulf of Saint Lawrence. 
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of the north Atlantic Ocean are shown on Chart, I, so far as 
can be traced froni inforination received up to the 25th of 
January, through the co-operation of the Hydrographic Office, 
IT. S. Navy, and the "New York Herdcl Weather Service." 

The normal pressure for December, as ~ h o a n  by the inter- 
na.tionn1 simultaneous ohservations, is highest, 80.60 ( K5), 
in centra.1 Asia I)etweeii E. 80" a.nd E. 110@ on the parallel of 
N. ZOO; i t  is high, 30.20 (797), i!i the south Atlantic states 
hetween W. POo and W. 9O0 on the parallel of N. 34O. The 
pressure is low, 29.60 (7Fj3), in Bering Rea hetween loiigi- 
t.iide E. 155O aiid W. 155O on the parallel of N. 55O; it is lowest, 
29.50 (763), in t.he north Atlantic Ocean in an oval stretch- 

~~ ~ 

XV1.-On the 25th pressure was falling on the California 
coast, apparently due to the advance of an &rea of low pres- 
sure northeastward toward Oregon ; the lowest pressure was 
apparently nearest the coast of northern California on the 
26th, p. m., after which it rapidly filled and entirely disap- 
peared, giving place to high area No. SVI. 

SVJ1.-On the 28th, while high areas Nos. XVI and SVII 
prevailed over Oregon and Saskatchewan, respectively, a trough 
of low- pressure developed rapidly and pushed southeastward 
between them froni Alberta to South Dakota, and on the 29th, 
a. ni., this trough extended froni Montana southeast to K'nn- 
sas, while a separate branch appeared on the Gulf coast. Pur- 
ing the 29th tlie central portions of the low area filled up, and 

I'itcific Ocean but the indications are t1ia.t all cyclonic whirls 
are dissipat.ed in this region of clear, dry, colcl, and probably 
clescending air. 

The average velocity of movement of the north Atlantic 
storiiis in December is alsout 31 statute niiles per hour over 
the north Atlantic Ocean, but about 36 niiles per hour over 
the United States, where the iiiovenient is more rapid than 
in any other part of their course from Bering Sea to Europe. 
During tlie 10 years, 187s to 1887, 3 storms were traced con- 
tinuously oyer t.he entire North Anierican continent aiid the 
At.lant,ic. Ocean and 1 storni over t.1ia.t cont,inent and ocean 

, tind Europe. 

the map of the 30th, a. m., shows in its place low areas Nos. 
XVIII and X I S  central in Assiniboia and Alabama, respec- 
tively. 

SVII1.-This remnant of low area No. S V I I  extended 
southeastward on the 30th and then partly filled up, so that 
on the 31st, p. ni., it was still cent.ral in Assiniboia. 

SIX.-This southern prolongation of the trough, containing 
low area. No. S V I I ,  was centra.1 in eastern Texas on the 39th, 
evidentdy fornierl under conditions favorsble to a whirl in- 
it:iated hy the southern flow of colder air into the Gulf coast 
region. While moving eaetaard it stretched nort.lieastward 
on t.he 3OtJi, as a trough over t.he south Atlantic states, and 
disappeared on the 31st. 

which storm-centers rarely penetrate very far. Those thnt 
have been traced northeastward over the Atlantic during the 
winter iiionths seem to turn eastward over Norway a.nd 
Sweden, or if they go past North Cape they are apt to turn 
southeastward into Russia, and in either case they break up 
or die out before reaching Siberia. It seem evident that 
itlthough the mechanical conditions are not unfavoralde to 
the formation of whirls and low pressures within t.he Arctic 

Atlantk Ocenn : 
A. This was t,he continuation of low area No. I1 over the 

Cui ted States, as ii.lwve described ; it passed northeastwa.rd 
over southern Newfoundland, and on the 4th apparently 

B. This was cent.ral on the 4th, a. ni., in the Gulf of Saint 
Lawrence and \vas a. continiintion of low area No. I of the 
IJnited States series ; i t  passed rapidly northeastward, heing 

I approached Iceland. 

is a matter of almost daily experience to find several inde- 
ljendent whirls and low centers included within one large 
region of low pressure ext,encling from the Aleutian Islands 
across North Anierica to Greenland and extreme northern 
Europe, and there ca.n be little doubt but that air flowing as 

was south of Iceland, a.pprosimately at  N. RYO, W. Eo, on tlie 
Mi, while severe gales raged in tlie northern part of Great 
Britain, Ireland, and over the ocean to the westward and 
southward ; i t  then turned northeast,. 

D. This seemed to have started asan extrenw western branch 

with the help of the thermal disturbances produced hy the for- 
mat,ion of rain, snow, and clouds. 

The normal pressure in December is a t  the niaxiiiiiiiii about 
0.20 inch lower in the region between Iceland and Green- 
land than in November, and in general i t  is lower over the 
uorth Atluntic but higher over the t,ropical At,lantic, and 

' Grea.t Britain in the coiirse of the developiiient of a very large 
area of very low pressure whose center was farther north. 

E. This small whirl was located on the l l t h  as an exten- 
i sion of D to the south-southwest ; l ~ y  t.he 12th it had moved 
slightly northward. 
I: This whirl was also hJcated on t.he l l th ,  when it was west 

southern Newfoundland ; thence east-northeast over the 
Orkney Islands to northern . Norway and Sweden ; thence 

United States series, which, a.ft,er moving to the sout.heast of 
Newfoundla.nr1, turned ea.stward and joined F and E on the 


